Amphomycin, a peptide antibiotic, was described by Heinemann, Kaplan, Muir and Hooper^in 1953.
While it is known that the molecule of this microbial peptide resembles those of aspartocin2), glumamycin3), zaomycin4), crystallomycin5), and tsushimycin6), to our best knowledge no detailed structural study on amphomycin appeared in the literature so far*. We wish to report here the isolation of 3-anteisotridecenoic acid (10-methyl-3-dodecenoic acid), and the lactone of 4-hydroxyanteisotridecanoic acid (4-hydroxy-10-methyl-dodecanoic acid) from hydrolysates of amphomycin.
A smaller amount of a second lactone, that of 4-hydroxy-isodecanoic acid (4-hydroxy-10-methyl-hendecanoic acid), was also obtained. Hydrolysis of the antibiotic with hydrochloric acid, extraction of the fatty acids-(and lactones) with ether and their separation by countercurrent distribution in the system n-heptane-acetonitrile-acetic acid-methanol (4 : 1 : 1 : 1)7) led to the isolation of three compounds, with distribution coefficients 0.53 (compound I), 0.22 (compound II), and 0.18 (compound III). The presence of several minor components could be observed.
However, those were incompletely separated from each other and their a mounts were too small to warrant further investigation. Compound I was distilled in vacuo and was shown to be homogeneous by vapor phase chromatography.
The ir spectrum ( Fig. 1 a) corresponds to that of a fatty acid. Unsaturation was indicated by the rapid addition of bromine and revealed even more definitely by the nmr spectra (Figs. 2a and 2b) of the acid (I) and its methyl ester (la).
These spectra show considerable similarity to those of the unsaturated C15, fatty acids from aspartocin8) with the notable exception in the ratio of the area of the -CH2-region to the area of the methyl protons.
Moreover, while a mixture of iso and anteiso fatty acids was obtained from aspartocin, the pattern of the signals. 2e ) and mass spectra showed that compound III is the lactone of a 4-hydroxy-dodecanoic acid. The nmr spectrum ( Fig. 2e ) and the low value of the specific rotation ([o:]d5 0.35, c 9, CHC13) suggested that in this case an iso rather than anteiso compound was isolated.
Homologs of fatty acids are known to occur in antibiotics in such a way that different members of an antibiotic family contain different members of the homologous series10).
However, it was puzzling to find both an unsaturated acid and the lactone of a related hydroxy acid in the hydrolysis mixture of amphomycin. The lack of contribution to the optical activity of compound II by the asymmetric center at carbon 4 suggested that the latter is present in racemic form. Therefore, it seemed likely that while the unsaturated acid (I) is a genuine building component of the antibiotic amphomycin, the lactones are formed from unsaturated acids during hydrolysis. In the nmr spectrum of I taken in CDC13 at 60Me (Fig. 2a) , a 6 proton multiplet centered 0.87 ppm corresponds to the methyl protons in an anteiso acid. The pattern is consistent with that shown by isoleucine. A broad singlet (10 protons) at 1.28ppm represents the -CH2-groups in normal aliphatic positions. A broad multiplet (3 protons) at 2.05ppm reveals an aliphatic CH-proton and the protons of an allylic CH2 group. A two proton perturbed doublet at 3.14 ppm corresponds to a second allylic CH2-group (between a carboxyl and a vinyl group).
A two proton multiplet at 5.56 ppm stems from the vinyl protons. Double resonance on a 100Me instrument demonstrated coupling between the 5.56ppm signals and the signals at 2.05 and 3.14ppm, respectively. In the mass spectrum (Varian M66 mass spectrometer), the molecular ion peak at 212 amu could be observed. 4O6 THE JOURNAL OF ANTIBIOTICS SEPT. 1969 Methyl (+) 3-anteisotridecenoate (la): An ethereal solution of diazomethane was added to a solution of compound I in ether until the yellow color persisted. Several hours later the solvents and the excess reagent were removed in vacuo and the residue distilled at 85°C and 0.05mm. In vpc the material gave a single peak with a retention time of 6.1 minutes at 135°C, flow rate 75 ml/min. The mass spectrum gave the molecular ion peak at 226amu
and also a peak at M-31. The nmr spectrum (Fig. 2b) in addition to the signals discussed for compound I, shows also the expected 3 proton singlet (-OCH3) at 3.7 ppm.
To a solution of compound I (65mg) in a mixture of ethanol (10ml) and acetic acid (1 ml) a 10% palladium on charcoal catalyst (100 mg) was added and the mixture was stirred in an atmosphere of hydrogen overnight. After removal of the catalyst and of the solvents, the residue was esterified as described for la. The methyl ester was distilled in vacuo. The mass spectrum revealed the molecular ion peak at 228amu, and peaks at M-29, M-31 and M-57. The nmr spectrum (Fig. 2c) shows neither vinyl protons nor the 3.1ppm signal of the allylic protons in the spectrum of I.
(+) 4-Hydroxy-anteisotridecanoic acid lactone (II): Isolation of II was described above at the countercurrrent distribution of the crude oil. The nmr spectrum (Fig. 2d ) reveals no vinyl protons. A six proton multiplet at 0.85 ppm corresponds to the methyl protons in an anteiso acid. A broad, ca. 10 proton singlet at 0.28 ppm is that of the aliphatic -CH2-protons, the complex pattern between 1.7^2.4 ppm is practically identical with the corresponding CH2 region in the spectrum of T-valerolactone.
A multiplet at 4.5 ppm originates from the proton on the 7-carbon atom.
4 The nmr spectrum (Fig. 2e) is similar to that of II except that the pattern of the methyl protons is that of an iso fatty acid (e. g.y isomyristic acid). Opening of the lactone ring in compound II:
A After the removal of the catalyst and of the solvents the residue was examined by nmr spectroscopy (in CD3COOD). The vinyl protons (5.56 ppm) present in the spectrum of amphomycin before hydrogenation were not seen in the reduced material.
Hydrolysis with constant boiling hydrochloric acid followed by extraction with ether yielded an oil which had only one CO band (5.88jut) in the ir spectrum. The lactone CO band was absent.
